NATURAL & WORKING LANDS
(NWL) OPPORTUNITIES FOR A NET-ZERO FUTURE
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Cumulative removal by 2050
with an “all-of-the-above” strategy

Tree restoration
Direct air capture Total <
Agricultural soil carbon 20 GtCO, NWL
Speculative bets
Supplemental pathways

Source: Mulligan et al. 2020, CarbonShot: Federal Policy Options for Carbon Removal in the United States. WRI.
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Objective: Two-thirds of all

agricultural acres successfully

adopt soil carbon practices
Policy need: $500M/yr in

incentives for on-farm innovation

and data collection

Cover crops

Grassland restoration

Agricultural
soil carbon

Conservation tillage

Legumes in pasture

Grazing optimization

Crop rotations

Biochar

Compost amendment

EMERGING

Deep soil inversion
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Objective: Improved varieties of 8
major crops achieve sequestration rate
of perennial grasses

Policy need: $40-50M/yr R&D program

Enhanced root
crops




OTHER PATHWAYS: AVOIDED CONVERSION

Non-crop to crop (%)
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Rate of land conversion to cropland,
2008-12. Black dots represent ethanol
refinery locations, purple line delineates
100 mile range from refineries.

Source: Wright et al. 2017



https://iopscience.iop.org/article/10.1088/1748-9326/aa6446

GHG Sources f GHG Sinks ‘

Draining causes soil Wetlands store organic CO,
oxidation and accelerated |through accumulation of
decomposition, releasing | organic matter, which

CO, and CH, decomposes slowly under
water

Conceptual model of GHG exchange in a wetland.
F . carbon sequestration; F ., methane

emissions; GPP gross primary productivity; R , plant
respiration; R ¢soil respiration. Source: Wetlands

Carbon, and Climate Change

Sources: SOCCR2, EPA Wetlands Protection and Restoration



https://link.springer.com/article/10.1007/s10980-012-9758-8
https://carbon2018.globalchange.gov/
https://www.epa.gov/wetlands/what-wetland

MICHIGAN FOREST CARBON EMISSIONS AND REMOVALS

Michigan Forest CO, Flux 2019

4 Forest Loss, 2.91

Forest Gain, -2.62

(MMT CO,eq.)

Urban Trees, -3.59
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Existing Forests, -14.41 * Does not include trees in
agroforestry systems

Sources: Domke, Grant M.; Walters, Brian F.; Nowak, David J.; Smith, James, E.; Nichols, Michael C.; Ogle, Stephen M.; Coulston, J.W.; Wirth, T.C. 2021.
Greenhouse gas emissions and removals from forest land, woodlands, and urban trees in the United States, 1990-2019



* Conducted by TNC and WRI in 2019 in partnership with
US Climate Alliance

* |[dentified 9 NWL pathways that have the potential to
reduce emissions or increase carbon removal in Michigan

* Top 3 opportunities:
1. Restocking forests: 3.3 MtCO,e/yr

. estocking Potential by Ownershi
2. Reforestation: 3.1 MtCO2e/yr restocine ot ey "

3. Silvopasture: 3.1 MtCO2e/yr

m USFS
Other Federal

m State and Local

® Private




Rerorestation
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Forest Restocking

Reforestation

Reforegation: Peri-urban Open Space
Reforestation: Frequently Flooded Landsapes
Reforestation: Biodiver sty Corridor
Reforegtation: Challenging Agrcukural Lands
Refor exation: Riparian Buffer
Reforesation: Post-fire Restock ing
Sivopasture

Avoded Grassand Conversion
Legurme Cover Crops

Cropland Nutrient Management

Avoided Forest Corwersion

Urban Reforesation

Grassland Restoration

*Reforestation subpathways
are not mutually exclusive.

Michigan Carbon Gain Potential
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Why develop a GHG inventory for NWL?
* Quantify GHG emissions and removals in NWL and track changes over time
* Inform targets and goal setting, policymaking and communications

Inventory Limitations in Opportunities

Challenges for NWL Federal Data

e GHGs constantly in e EPA’s National GHG Improve timeliness,
flux with high Inventory does not enhance resolution and
variability across report state-level reduce uncertainty:
landscapes estimates for all NWL * Enhance field data

* OQOur understanding of categories collection
how management e State Inventory Tool * |ntegrate remote sensing
practices and other (SIT) relies on old or data such as LiDAR
factors impact GHG limited data for NWL e Customize GHG models

fluxes is still evolving * Uncertainty is high and emission factors



QUESTIONS?

Haley Leslie-Bole — haley.leslie-bole@wri.org
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